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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain sufficient exposure for 
a subject having low luminance at low cost by making the 
open F-number of a photographing lens satisfy a specified 
condition. 

SOLUTION: This photographing lens is constituted of two 
lens components and a diaphragm, and satisfies 5.6<F0<8 
when it is assumed that the open F-number of the 
photographing lens is F0. A photographic image plane frame 
24 exists nearly in the center of a main body 10, and an 
unexposed film chamber 22 is arranged on either side and an 
exposed film chamber 23 is arranged on the other side while 
putting the frame 24 in between. The photographing lens 1 1 A 
exists nearly in the center of the main body, and a shutter 19 
is provided on the frame 24 side of the lens. A 2nd diaphragm 
plate AP2 is provided between the lens 1 1 A and the shutter 
19, and apertures AP21 and AP22 are provided on the plate 
AP2. A 1st diaphragm plate AP1 is installed between two 
lenses of the lens 1 1A. The lens 1 1A is a plastic lens 
constituted so that the refractive index of two lens 
components on a d-line is <1.6, for example. 
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[0 04 4] 



0. 0004< (Axi-Ax2) /f<-0. 00005 (1 6) 



^c£ltffi$:|plWfejE©^^X^X^>XJ:y«:*J, ttf 

iam i b>x^o^di©®7b^itA^e>iitis izm \ 

[0 0 4 5] JE£M*L<tt. iuSB«i^>X©!&l U 
>X^*^{MlCiaffi$:^-tfciEOD^ 

0. 0 7<X/f <0. 1 5 

»c3*b<i*. mssmiyyx<miw)n. mz®. 
v<D$m*D S £u mm&^yxmM&sm*. f t x 

0. 04<Ds/f<0. 1 
JgtcM* U < li, ±IB® HSMl^* * ^ffitg^ >X 

-rmmmo^vf-^y. *7izm}Lxm&m 
\syx<DF-ryA-*mt2-&. fio, twax-f <y*-# 

5f><Dil^(DtoiS^b>X(Z)F^->A*-$:Foi:U ★ 

0. 4<Fo/F o ff<0. 7 



20*J:»j3fcy, t^B^l l/>X^CD«t(«I(3!)®«r®«fcy, S 
=fc#ffl!l©^2SS'J*T*(DJSil$:Xi:U ittfaJggJl^X 

[0 04 6] 

(1 7) 

[0 04 7] 

(1 8) 

30*tfflEXW V*tf*7<Z)}lg<D Fi-ysi-Z F of f £^ 
[0 04 8] 

(1 9) 

[0 04 9] 



-0. 0 0 8F o ff y L <SA (F 0 ) <-0. 



0 0 3 F D ff • y L 
(20) 



So 

-0. 0 72yL<SA (Fq/0. 

g&u^mmvyxiz&^x. mimi^yxom 
mz-zxDi/yxf&fttfex. amx-coffimmtfi. 6 a 

Te>-X5x*vinsyXxmf%tz>o 

[0050] &d^<Dmmz^M:msmiwj^t~itt 
ottKT'isyxofflnmzBmt^zt. ?m®M<m 
mzmmmm^mLx. m)*miz&2>m!M.&)&im 
mmmte'pta^&^iLitxz&o 50 



7) <-0. 0 24 y L (13) 

[0051] ^tms>mmaiz^xfm-t?>ii. m 

7 © \syxmmmizi3tt?>&. y ^KSiK^Htc^i^n 

<. ^l3£U«AP10>g§DAPl 1 tUfPAPl 2£ 

®2 8<D*u^*^;i/&D^C;^ijK. d§Sft$ (A) 
®!»J&*B$ (B) T'tfX ^l^y^fiT'^U^ 



13 

y , m y ji^^<o«isD}^ffiSttia 2 7 © u > xiRMatc 
j3***i<. Bfflfti*j:y/ha<«c6. s«iMte« 

[0 0 5 2] L£#oT, S$U^m©SlfCffJ&$ltB 
^fSlUfeMST'^W^AB&ft^^Sl 10 mm© 

2/ 1; > K U i: Ufc £ £0 2 9 3 o tcjS**K 10 
#^fl^&CfctfS|flMft^MTF nBt^ 

3 1 i:S3 2tc^-t«l<=&«^^fflSttcfettSiKyii* 

[0053] mz. mz&g&iZiz-D^xmffl-tZo % 

ft* (11) ©TRSSrTtfrS^ 2foO>VyXX\&$L 

&£jmtm< & y ^wis^is^© a * v ? 7 

* - * *©g^ U >Xiifi&»H#©Jfctft^©f^i#* 
[0 0 54] ife, b>X3ftfcJBv*TiM&l/>X«:* 

mtfi^X^At^wft©^? 9%*:&y. 30 

RS<?fe*(c^ < i: =fc l o© l^XlcJSJffi&jhn- h £ 

aW6J**&8 5%T**>y ^UT^doSig^tcMU 0. 8 

#*5©}i^l/>X£LTli^gT*&6„ 
[0 0 5 5] ^ft-5£ (1 2) tt. &ft5£ (11) omm. 40 

T+^S¥I^KS$:^fc«b<7)^ftT'feS^ftS; (1 

2) <D±mzmz.zt. $mmmjm<**)-?g, r 

<z>8&ift*ycs<fcy-rsf. jSfo^©&s3mi:&y#*> 
[0056] ^mm^^m^M^ij^^mom 

BlsyXT'lts TOB&*liiE*J&T?*ft5S (13) I: 
ffi8,-rz>Z.tmf&lsi<\ sfeft^ (13) ©_heg£Mx 50 
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Sh©m -r^*.^®^iatc<fcs^#^#<^y» 

*U<fcv*. i*UC*rL*ft5£ (13) ©TPH&Tife*) 

[0 0 5 7] &ft5£ (14) tdu *BW*©2«C©U> 
X©®Sr*HKHcW***frT?. &ft5£ (14) ©Jim 
SriiASilSIl b>XAd®lM§t ttMfcif©®^! 
MtC^S^^X-ffilgfST^LO&y, Sfcfc^yyA- 
MtJ#*£<&y#*L<fc^. x&C^sS (14) © 
TR&T**)**:, U>X£J|#:*£<&y#£ L<& 

[0058] ttz. mi vyxffit*wm\z.{hm*fa 

-xf>7. vyX£Srz> £ =/viKM©*ilE#^lc 
fcy, *fe^ft* (i 5) zffim.?2>ta<. iiiroffi 

<DK£.mm%:mimz-r2>z.£tfT*£z>„ ^ft* d 5) 
©jas&ijt* vy^-;i/fn#*g < & y -r^ f 

wznmttx*. mrnfH<o±xomm^m^Mm^ 

A£fc<&y#*L<&v\ 5S»K:*ft5S; (l 5) ©TRS 

[0 0 5 9] tfe^l 1/>X^'>)&< tfe 1 o©ffi 
&^Sfiii-€> i:^®JKHS:ttUtt)^fJRM$:-H>lC«uE 
-tSZli:^T'^S„ fcftsS (1 6) «Hl 1/>X^© 

mmizm-t&g&x-ib*). ^ft* (i6) ©jips?:^ 

T*gfo\ ^ft* (1 6) ©TRB&T**3-2)i:U>X© 

^c>{c «k s ftimmttm- u^-r < ^ y l < \ 

[0 0 6 0] mi U>X^©^ffla©®$:^Bl^ 

[0 0 6 1] ^ft* (1 7) it. nvJRMt^ffit^ffilc ' 
W*S*ft5*rC, ^1 U>X^*^#ffl!HCia®$:^ 
feiE©^-x^^lx>Xi:'tSi:^ ^KF^->yN*-^ 
/h$<^Si:(SH^IT'©P , g|nrttnvilxM, imftX-Ofr 
ffiHSnviKMi: ^ e> J: e> {cAWH^Itc «fc S n vjK^©M 
3W»»cft»J. JSy©BBg^g^fi3llc^s 0 ^feftS: 

(17) ©±K$:®x«> =1 viKM©Mtt/h$ < 

fcsh, nvjj2^©M*^<^y, mzismftxow 

[0 0 6 2] ^K(n) £igJ£1-.5J:e)&F 

^->7N*-©/h$^b>XT'tt, ASM*«**<3Wlb6(»e> 
«ky^n^i:35S:v-^;iWA ? iiS„ «-u>X© 

mm*&wms*t&>*> vyxo^v vtcfizzzm 
sDt©^5r^<^-ts^ msm&uyxz. 
«tyiE©®«f*©fii u>x^, mi^y, ^bmic 



(9) 

15 

v. *v>®.i5\z. jf^&y&iegu meimzmco®. 
m>mz&'mzwL i ) s^alt vyxormfe-k *miz 

f£i:> WHisyXi&iMiW), mzvyx&ft*- 

^zmzzttfxg. rmFi-yi-mjtt an 

So (1 8) ©TPS£T*fcSi:, RUiiiWCJ: 

&&®ji«lffitf < y #* L < fcv \, *ft5£ (18) 
(D±PS£r:;iSt, iKyiiWcMfflJfeitb^MU^ 
*>lCfcofcy, fc«VM& l/>X|to&.CKRS4l*£"V 20 

[0 0 6 4] jfcfc, SWBBna»yS:H)©»J*^*^9»C 
l»^fcAX»M6«»®^y^4:ii«U sS^S (l 

*e>f, imiffimtttE.-tZ&lH&ifX'teFl-yA- 

^^^.ky^BEgtCD^flcODS^+^SZlt^T* 30 
£5, (19) 0>±Pg£3.x.i;SFoi:Foff<E>M 

£#S r i: #T-# v\ igtCTPS 

n-v&myti* if ^ e> srjwi ut t * y ^-r < # 

[0 0 6 5] ±iE©@^*3£#*^©Jtf£l/> 

x&*«^ (i3) &wBa*sfci^®»<Basw*G) 

0) SJtfi-f&fc, 75yi/3ttlift ^W^Filfctc 
*Wfc«¥JI^&#S£i:#T?S*. *ft5£ (2 0) 40 
©JdSBfc 3.x.£i:, naS»F^->/x-F 0 tcfe^S3^HjR 
F 0 ffO£ofci:$tf>S&^>hGrg<D 

mim\z7<7yi/=L\z&&ffim&-\- 
#\zm<mmzimwm.*Az>£. F 0 f { iz&^£ 

<fcv\, >Bc&ff5£ (2 0) ©TPg£T**)Si:Foff 
izte^fctgrnELVyh^wmttfizglrg, F 0 ff 
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16 

Xtt, 2o©U>Xj^&£Td»T©JB#r*#l. 6 
WT©^X^y?U>XT**?iJ*-fS^ Wffi^T'SSJ 

' i: #T*£, #Slc{£nx h TJiS 3 #T-£ 
4. 3©BR<©b>XWi:LTliPMMA GKu*?7i/ 

PC (JK'J*-Ji?*>f h) , PS WzfM fcif 
i>\ ttMt*»jfi.<#*U>. 
[0 0 6 7] fcfc. £3.^.^AlSfcfc««i:.i, ig§£ 

[0 0 6 8] 

imsvm&mm m&<mmi) mz. *mw<D 

[0 0 6 9] H91I4. m%M&3Z*l*5<D-m£LT, 

uyxtf£?4j\,2*a.-y b<mwm$m*7jku 
^±mztt.i/v y n uy -xtff* >i2 , 
sEWiZ Its li&tpmzffi& 1/>X11AA^U. -?-tf>Jt 
izyr^yfi 3#&So ^j^^Ji(ci±. igft 
*i4#»y, ^-©T«c, AX|feyg^tc«jy#AS 
x^^ k^v? i 5 Aj6«KitsnT^s. 

[0 0 7 0] 0214, I^rtftSttft®ffn5&CT 

^Hffi# 2 4 &*W/T»-*lC5Mi3t7 -f ;i/AS 2 2 

So *flc®eiftti*K:aaKi/>xi iA#%u. 

b>X©iiiJ®®# 2 4 {»({C 2/-V >V * 1 9 MRlt 5>*VT 
1 9©HHatt**e>4l. *2«[y«AP2K:t4BlPAP2 

API is*8u:/x©2#©i/>x©raciMs*iT^ 

So ?B«X-f>y^l 6(±AX|g^i«©^mffi© 

X>f y^T% X^-^ K?/V$ 1 5 Ait^mx-i 1 6 

A$:^LTt^-5o 

[0071] mmmzvyxi iah^-t^ r^yg 

XI*. 2 OK) 1/>X^^T dUt-CWf ^ 1 . 6 
J£AT©X9X^^^l/>XT?*S. S^l/>X1 
1 A<DF^>St-tf F(D7-^;i/3ft^^<Ril&S 
A (F) iU MMWmo>£6R-j5fa<7>&Z(D!tfr*: y L 
tLfci:^, -0. 00 8F o ff • y L <SA (Fq) < 
-0. 0 0 3 F Q ff • y L R-o-0. 0 72yL<SA 
(Fo/0. 7) <-0. 0 2 4 y L ^?iJ£-r4o 

[0072] KiJmmmv>x4 y^-jty, yfyizmb 
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tty(D£g<Dffi§£l'yXl 1 A(DFj-yA-ZF 
o (g|PAP2 1) fcU Xjy*tf*7<Z>£.£<DF-t- 
>A-feF 0 ff (MPAP2 2) tUfci:^ 0. 4< 
Fo/F o ff<0. 7 

[0073] lit-, i$y©i?jy#;l:&?£{cc>^Tg&i9l 

-TS. H3T* (A) «^2iK'J<D^PAP2 2-b>yh^ 

©rasa (b) t*»2jRy©BBPAP2i-fe^h«f© 

4fl&£^UT^£„ Ha*©*K, fS2*£y«(C2o©P,i§ 
PAP 2 1, AP 2 2 5:15^ X^>f Ki"-53i:T'WJ 
#X.T^-5„ *fc> ffS©#li:LT, 04 T\ (A) ttlg 

3»yjfAitf®wwa. (b) »flS3«ufl>A«wyKM 

fcjg*l/CVt*. MmOttK, «2tty*AP2»cifiiSl, 
Xm3WmAP 3 fcJfALT^S. 03, 04 

icfcwt, api nffc i «w««:-«vstiavr. 
[0074] #ac wgmnimzwm-t&t. ax& 

Kyv$ 1 5 AfcST'^lCX^-f F£-t££„ -TSil, 

1 6 #;f > LTAX^c^JxtfT. h D# 
©^SSrBgfet-S. GHSHC tt»Jj5(WPAP2 2J:»J, 
H8PAP2 ltC-^m^-So e^Ttg^-tS^l*, 0 

2 Km^trnx*. m »J #IH3P A P 2 2 tc ut^-t S„ 

[0 0 7 5] (^&g©fl5JS2) ##&?!©*&&©)£ 

m<Dm%M£&ji* : 7Z:®*:&mvTWffl-rz>o mz, 
mjmg&ti * 5 ftswH-r * as a*i»fl©iafi© 

6 tt@ 5 ©Hjanu^w;* * 9©s^aw**&avt«wr 

®0T\ 07tei/>XftijilTOc£W£;i$y©gSglft^ 

[0076] m 5 li, iSf v ^A ;* ^©-Mt LT> 

5±9»icB:2/-v >y # i/ u -Xtf* > l 2 y , 5 
iEStctiu ^fcpife{c^b>Xi l B^fey, -£©Jt 

(C7T-f >#1 3#&S„ :2j;*9:&Jt{CHU ^ 

«i4#*y, -£©twc, Ai38#*Btc« 
*5>r pyv^ i 5 BtfisgsjiT^So 
[0077] mBft$m&0>wffi*B 
u #flu o©tf{Stp5ft{ctitg^ia®#2 4^fey, s 

BWmW 2 4 SrSEA/t'-^C^ft? ^ 2 2 

*. ^mo>mt^^Azwm^yxi 1 b^ij, 

1/ > X(bffi%MffiW 2 4 ffiOtC £/ V *j * 1 9 e>4xT 
^•5. ^2Ssy«AP2«ffi^b>Xl lBt*/*^* 
1 9<DfflznV%tU *l»y«APlKHMBPAPl 
l £B§PAP 1 2tf8tttg»*vrv^&. S^'V 

^ 1 6 itAxmmm^mm^ 

i 5B\&m*-4y?-i &tty. 

^T'&S. 2 5tt7^;i/A&jSLT^-5„ 

[0078] mssmm^yxi 1 b«ib**s r^jg 
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it. 2-z><DlsyXf8,fttf±XdmT*Omffimtfl. 6J^ 

[0079] zzlt\ «y©<w»;«*jEri£K:ovvcH7 
tcfcyswB-r*. «i«[»j«api©bbrapi l-ty 

h«r®«JBHi:«l»y«)IBPAPl 2-fev Ni3r©ttMi 
fe-t*v£*ia*U-0*<&. aSltt»J«(C2o©IWPAPl 
1, AP12&8B"*, X^>f KtS'tT^U^TV^ 

5. HfcE^T. AP2iiSH2iKy«&^i-. 

[0080] ^{c, mmommzwffl-tzz.. axis 

©^«&r^*&-ts 0 IWI^rtC. IKU«WIPAP 1 2<fcy, 

^papi i\zw&t>z> a nmn:wa&t*mfe\t> m 

6(C^^ffiT\ »*J*<BBPAP 1 2tCbT^1"S 0 
[0 0 8 1] 

yxa>mmmiz-2^TW%?2>o &&MKi$»&ti& 
ii^T©ayT*fes«, 

20 [0 0 8 2] F 0 :ffi&l;yX<DmMFi-yA-T*& 

y, ife77-r>a^W)Ft>;\'- 
Foff : 7^<ve/j.^^ffl^F©F^->>''?- 

f :mB\syx<Dmg$m 
column 

d : JStffffi©^ 
N d : d«ST*©©tf^ 
vd : TV<%8l 

f 1 : » 1 l/>X«»0«UaBK 
30 y l : ^Hi®©«ia^(6]©«$ ©^4^ 

A xi : fflm.Fi-yrt-<D-?-i?-t-J];M&ti t &m$:SM 

■t&mzxvm i ffi©#t^®^&4 

Ax 2 : fflttFi-yA-<D-?-i?i-)iymtf&W*:ffi& 

-?z>-&tiT*<D&2w<DmmmiM. 

X : m 1 U>X^©«WR|©JB«f® «t y, %o t =fo#ffl9 

©^y*x*©is^i 

40 Cxtt&fcy, 3"fcfl6i:^il:^I&l©^&hi:t-5i:, SJc 
[0 0 8 3] 

[15c l] 

1+V1- <K+1) h'/r' — 

[0084] UP T'Ktt#^®©Ril^. A 2 item$- 
m$®L (i =2, 3, 4, 5, 6) 
[0085] Tfc fe, 1/ >XJK^HtC^-t A S * 

50 [0 0 8 6] (HSfeMD H8{C*f6W©*fiS^Jl©^ 



(11) 
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yxymvmm^ igg^fB^ro^Mitai^XJix * [oo8 7] 



f =30.0 


w=36.r 




6.7 r 0 


l f =10-16 


® No. 


r 


d 




* d 


1 4c 


5.170 


1 .61 


1 .49200 


57.0 


2 


5.611 _ 


_,./T.io v 






3 (KU 1 ) 


oo 






4 


-56.729 




1 .49200 


57.0 


5 


-17.450 " 


0.40 






6 («IJ2) 


oo 








S 






K = -9.57870X10~ 2 








Aj = 8.37660X10" 6 








Ae =-2.77510X1O* 6 








Ae = 1.55120X10"* 








A 10 = -8.* 


1960X10"* 







[0 0 8 8] 



t / (F„ ■ t*ii(») =6.0 



SA (F a /0.7) /y L =-0.044 



f / \ ,=0.49 



r,/f =0.172 



(AX|-AX|) / f =-0.00017 



X/t =0.106 



D./f =0.013 



F o^ F o t I =0 42—0.67 



SA (F„) / (F. , 



y L ) =-0.0042—0.0067 



[0089] 13 1 0 1 1 It, 1 T'Foff £ 1 

3, ^b>X<DS^£Jtg&IS®£©®KS:2 5. 8 
mmt U 8fMB&tt¥¥&tf 1 1 0 mmCDi/'J > KU 



H^tCbT, 01 2 £01 3 FofflCiKofci:^© 
W®©ftia^lR]{COV%T(0#S¥^{SSlT'(DMT F0£ 
20 jSf„ 

[0 0 9 0] ty|aig7^e>|lll OCDMTF0}C*Vr#J 

f i 3 ii^y, i mfrbMffi&tjtZ'kfy h&tente 

[0091] (ns6^j2) si 4iz*m9ie>m&m2.<D 
i/yxymmmz. 01 5iz*mi<Dm&m2(Disy 

30 XflXMI2$:^o W>X-?-*£3i3, ^4foS 

"To 
[0092] 
[*3] 



f =30.0 ftj=36° F 0 =6.7 F 0 , f =10—16 




r 


d 




* d 


1 

2 * 

3 (IttU 1 ) 
4 

5 

e («y2) 


4.559 

4.850 

oo 
104.279 
-37.557 

oo 


1.61 
1.10 
0.09 
1.61 
0.40 


1.49200 
1 .49200 


57.0 
57.0 






m 


»2i 


K = 2.41210X10" 1 
A« =-2.69470X10 5 
Ag = 9.55270X10" 5 
Aft =-8.41510X10" 6 
A 10 = 4.93290X10" 7 



[0093] 
[*4] 
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* [0094] (m&m3) mi eizxmi&mmmso) 
uyxffimmm*. mi i\z.j&mo>f$m\z<Dvy 

[0 0 9 5] 
K5] 



10 

* 



f =30.0 01=36.2° F „=6.7 F c 


f f =10—15 




r 


d , 




* d 


1 * 
2 

3 (IftU 1 ) 
4 

5 

6 («U2) 


4.608 
4.705 

oo 

50.000 
-39.392 
oo 


1.61 
1.10 
0.09 
1.61 
0.15 


1.49200 
1 .49200 


57.0 
57.0 






m 


mis 


K =-6.59530X10"* 
A4 =-2.24290X10" B 
Ae =-4.15970X10~ 5 
As = Z.70010X10" 6 
A l0 = -1 . 45560 X10" 7 



[0 0 9 6] * * [^6] 



f / (F 0 ■ tantu) =6.12 

SA (F o /*0.7) /y L =H).044 

1/1 ,=0.43 

r f =0.154 

(AX,-AX 2 ) X f =-0.00022 

X/f =0.098 

P % / f =0.005 

F o^ F of y =0.42M).67 

SA (F 0 >/<F off »y L ) =-0.0040—0.0064 
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f / <F Q - Unoi) =6.16 

S A (F Q /0.7) /y L =-0.044 

1/1 ,=0.55 

r f =0.152 

(AX r AX 2 ) X f =-0.00029 

X/f =0.106 

Djy 1 =0.013 

Fp/F, f f =0.42«M).67 

SA(F 0 ) y /(F off -y L ) =-O.QQ40 0.0064 



[0097] mm* ) mis iz*ms<Dmmw4 a> t 0 
isyxmmmm*:. m 1 9 k:#^<d*»W4 1 0 0 9 s ] 

XJRSSBfeaVr- b>XT r -^^7, 3J8(oR 40 [^7] 



(13) ^2 0 0 0- 6 6090 

23 24 



f =30.0 


oj=35.0° 




6.7 F 0 


, f =10—16 




r 


d 




V d 


1 * 


6.231 


2.40 


1 .49200 


57.0 


2 


6.860 


0.74 






3 (t&U 1 ) 


oo 


0.25 






4 


-31.538 


1 .20 


1 .49200 


57.0 


5 * 


-14.162 


0.30 






6 (&<J2) 


oo 








tfi 






K =-5.43207 








A4 = 2.54497X10" 3 








A« =-9.Z5082X10" 5 








Afi = 2.86697X10" 6 








A I0 =-6.54260X10~ B 








K = 17.1879 








A4 = 2.92853X10"" 4 








Ag = 1.86707X10" 4 








A, =-1.30340X10'* 








A IO =-1.093Q4X10~ 7 







[0 0 9 9] *20* [*8] 



f/(F 0 - tana)) =6.39 

S A (F o /0.7) L =-0.033 

f / \ ,=0.50 

r y / t =0.208 

(AX t -AX 2 ) /f =-0.00019 

X/f =0.083 

O m / 1 =0.010 

F q/ f o i f =0 42— 0.67 
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Fno=11 *m36J5' a, -36.5* 



Fno-11 




-5 0 5 -5 0 ~5 -5 0 5% 




AS\ 

-AM 



-505 -505 -50 5% 



Fno-6.7 w-36.8* «-36.8* 




AM 



AS 



-5 0 5 -5 0 5% 



Fno-13 





w-36.8* 



•5 0 5 



-5 0 5% 



